In this paper we derived oxygen abundance gradients from H ii regions located in eleven galaxies in eight systems of close pairs. Long-slit spectra in the range 4400-7300Å were obtained with the Gemini Multi-Object Spectrograph at Gemini South (GMOS). Spatial profiles of oxygen abundance in the gaseous phase along galaxy disks were obtained using calibrations based on strong emission-lines (N 2 and O3N 2). We found oxygen gradients significantly flatter for all the studied galaxies than those in typical isolated spiral galaxies. Four objects in our sample, AM 1219A, AM 1256B, AM 2030A and AM 2030B, show a clear break in the oxygen abundance at galactocentric radius R/R 25 between 0.2 and 0.5. For AM 1219A and AM 1256B we found negative slopes for the inner gradients, and for AM 2030B we found a positive one. In all these three cases they show a flatter behaviour to the outskirts of the galaxies. For AM 2030A, we found a positive-slope outer gradient while the inner one is almost compatible with a flat behaviour. A decrease of star formation efficiency in the zone that corresponds to the oxygen abundance gradient break for AM 1219A and AM 2030B was found. For the former, a minimum in the estimated metallicities was found very close to the break zone that could 2 Rosa et al.
INTRODUCTION
The study of the chemical evolution of galaxies, both isolated and interacting, play an important role to understand the formation of these objects, its stellar formation history and the evolution of the Universe.
In general, for almost all disk isolated galaxies a negative oxygen gradient is derived, such as our Galaxy (Bragaglia et al. 2008; Magrini et al. 2009; Yong et al. 2014; Pedicelli et al. 2009 ; Andrievsky et al. 2002 Andrievsky et al. , 2004 Luck et al. 2003; Lemasle et al. 2013; Esteban et al. 2013; Vílchez et al. 1996; Costa et al. 2004; Maciel & Costa 2009 ). This negative gradient is naturally explained by models which assume the growth in the inside-out scenario of galaxies (Portinari & Chiosi 1999; Boissier & Prantzos 2000; Mólla & Díaz 2005) , where galaxies begin to form their inner regions before the outer ones, as confirmed by stellar populations studies of spiral galaxies (Bell & Jong 2000; MacArthur et al. 2004; Pohlen & Trujillo 2006; Muñoz-Mateos et al. 2007 ) and by very deep photometric studies of galaxies at high redshifts (Trujillo et al. 2004; Barden et al. 2005) .
Interaction effects on galaxy pairs with Gemini/GMOS-II: Oxygen abundance gradients 3 galaxies or galaxies that have had an interaction in the past are shallower Miralles-Caballero et al. 2014; Rupke et al. 2010a; ) than the ones derived for isolated galaxies (Sánchez et al. 2012; Rupke et al. 2010a ). In fact, Krabbe et al. (2008 Krabbe et al. ( , 2011 combining long-slit spectroscopy data for the interacting pairs AM 2306-721 and AM 2322-821 with grids of photoionization models found shallower metallicity gradients than the ones in isolated spiral galaxies. However, two works carried out the first systematic investigations about metallicity gradients in interacting galaxies. (a) Kewley et al. (2010) determined the metallicity gradients for eight galaxies in close pairs and found them shallower than gradients in isolated spiral galaxies. (b) Sánchez et al. (2014) , using data obtained from the CALIFA survey, found that galaxies with evidence of interactions and/or clear merging systems present a significant shallower gradient.
Furthermore, the gas motions produced by the interactions also induced star formation along the disk of the galaxies involved (Alonso et al. 2012) , and this burst of star formation may be associated with a flatter metallicity gradient (Kewley et al. 2010 ). For example, Chien et al. (2007) determined the oxygen abundance of 12 young star clusters in the merging galaxy pair NGC 4676. These authors found a nearly flat oxygen distribution along the northern tail of this object, suggesting efficient gas mixing (see also Bastian et al. 2009; Trancho et al. 2007) . Recently, Scudder et al. (2012) , using a large sample of galaxy pairs taken from the Sloan Digital Sky Survey Data Release 7, found that galaxies in pairs show a star formation rate (SFR) about 60% higher than the one in non-pair galaxies (see also Nikolic et al. 2004; Lambas et al. 2003; Barton et al. 2000) . Additional analysis of these data by Ellison et al. (2013) , who investigated the effects of galaxy mergers throughout the interaction sequence, reveled an enhancement of the average central SFR by a factor of about 3.5 in relation to the one in objects with no close companion. Ellison et al. (2013) also found a stronger deficit in the gas phase metallicity in the post-merger sample than in closest pairs (see also Alonso et al. 2012; Barton et al. 2000; Bernloehr 1993; Bergvall et al. 2003; Lambas et al. 2003; Di Matteo et al. 2008; Patton et al. 2011; Freedman Woods et al. 2010; Mihos et al. 2010) .
Although recent efforts in the direction to understand the effects of interactions on chemical evolution of galaxies have been done (Krabbe et al. 2008; Kewley et al. 2010; Krabbe et al. 2011; Bresolin et al. 2012; Torres-Flores et al. 2014) , the number of galaxies in close pairs for which the metallicity have been estimated along their galactic disks is insufficient for a statistical analysis. To increase the number of determinations of metallicity gradients in galaxy pairs producing a better knowledge of the several phenomena that arise during the interactions is the main goal of this paper.
In a previous work (Krabbe et al. 2014 , hereafter Paper I), we presented an observational study of the impact of the interactions on the electron density of H ii regions located in seven systems of interacting galaxies. We found that the electron density estimates obtained in our sample are systematically higher than those derived for isolated galaxies. In the present paper, we mainly use these data to estimate the metallicity gradients along the disks of eight galaxy pairs. This work is organized as follows. In Section 2 we summarize the observations and data reduction. In Sect. 3 the method to compute the metallicity of the gas phase of our sample is described. Results and discussion are presented in Sections 4 and 5, respectively.
The conclusions of the outcomes are given in Section 6.
OBSERVATIONAL DATA
We have selected eight close pairs systems from Ferreiro & Pastoriza (2004) to study the effects of minor mergers on gradient abundances of the individual galaxies. Objects with mass ratio in the range of 0.04 < M secondary /M primary < 0.2, apparent B magnitude higher than 18, redshift in the range 0.01 z 0.06, and classified as close interacting pairs were selected.
Long-slit spectroscopic data of the galaxy systems AM1054-325, AM 1219 -430, AM 1256 -433, AM 2030 -303, AM 2058 -381, AM 2229 -735, AM 2306 -721, and AM 2322 were obtained with the Gemini Multi-Object Spectrograph (GMOS) attached to the 8 m Gemini
South telescope. Spectra in the range 4400Å-7300Å were acquired with the B600 grating, a slit width of 1 arcsec and a spectral resolution of ∼ 5.5Å. Except for AM 2030-303, detailed information on the galaxy systems observed, containing most of the slit positions for each system and a complete description of the data reduction were presented in Paper I, and are not reproduced here.
AM 2030-303 is the only object in our sample that was not included in Paper I and its main information is presented in Table 1 . For the systems AM 1256-433 and AM 2058-381 one more slit position than the ones presented in Paper I is considered in the present work (PAs 70
• and 28
• , respectively). It is important to note that for some systems of galaxies (e.g.
AM 2306-721 and AM 2322-821, see Krabbe et al. 2008 Krabbe et al. , 2011 we had spectra in the range of about 3400Å-7300Å. However, in order to obtain homogeneous metallicity determination, we restricted the analysis to the same wavelength range (i.e 4400Å-7300Å). In Figure 1 the slit positions for these three systems are shown superimposed on the GMOS-S r ′ acquisition image (see Figure 1 of Paper I for the slit positions of the other five objects). These data were not included in Paper I due to the low signal-to-noise ratio (S/N) of the [S ii]λ6716,λ6731
emission lines needed to perform the electron density estimations. The observed spectra comprise the flux contained in an aperture of 1 arcsec × 1.152 arcsec which, considering a spatially flat cosmology with H 0 = 71 kms −1 Mpc −1 , Ω m = 0.270, Ω vac = 0.730 (Wright 2006) and the distances to the systems of our sample, corresponds to apertures between about 200
and 1100 pc on the plane of the galaxies. Therefore, the physical properties derived from these spectra represent the ones of a complex of H ii regions. In Table 2 we present the nuclear separation between the components of the galaxy pairs, the galactocentric distances It can be seen in Tables 1 and 2 that some galaxies of our sample have large inclinations
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and it could affect the derived abundance gradients. In fact, as pointed out by Sánchez et al. (2012) , face-on galaxies are more suitable to study the spatial distribution of the properties of H ii regions. For example, if we assume an inclination angle i for a given galaxy larger than the real one, the abundance gradient derived would be steeper than the one obtained with the right i value. However, this effect is critical for isolated spiral galaxies which have a clear (or steep) abundance gradients and it is not so important for objects with shallow gradients, such as interacting galaxies.
To obtain the nebular spectra not contaminated by the stellar population contribution, we use the stellar population synthesis code STARLIGHT (Cid Fernandes et al. 2005) following the methodology presented in Krabbe et al. (2011) . Detailed analysis of the stellar population for the sample of objects will be presented in a future work (Rosa et al. in preparation) . Once the stellar population contribution has been determined, the underlying absorption line spectrum was subtracted from the observed spectra. In Fig. 2 We used the IRAF 1 splot routine to fit the lines, with the associated error given as
line , where σ cont and σ line are the continuum rms and the Poisson error of the line flux, respectively. The residual extinction associated with the gaseous component for each spatial bin was calculated comparing the observed value of Hα/Hβ ratio to the theoretical value 2.86 obtained by Hummer & Storey (1987) for an electron temperature of 10 000 K and an electron density of 100 cm −3 . This value for the electron density is in the range of mean electron density values (24 N e 532 cm −3 ) found for interacting galaxies in Paper I. The correction for foreground dust was done using the reddening law given by Cardelli et al. (1989) , assuming the specific attenuation R V = 3.1. We considered only emission-line measurements whose S/N was higher than 8. The galactocentric distance in relation to R 25 , the flux of Hβ, the extinction coefficient C(Hβ), and the emission-line intensities normalized to the flux of Hβ for the regions considered in the systems are presented in Table 3 . 
DETERMINATION OF THE OXYGEN ABUNDANCE GRADIENTS
Since emission-line sensitive to the electron temperature are not detected in the spectra of the objects in our sample, the metallicity of the gas phase, traced by the relative abundance of the oxygen to the hydrogen (O/H), was estimated using calibrations based on strong emission-lines.
Considering the emission-lines observed in our sample, it is only possible to use the in- 
These calibrations are very similar to the ones proposed by Pettini & Pagel (2004) .
Most recent update of this calibration was done by Marino et al. (2013) , who used direct oxygen abundance measurements obtained from CALIFA survey and other sources from the literature. López- Sánchez & Esteban (2010) , using multiwavelength analysis of a sample of starburst galaxies and data compiled from the literature, showed that the N2 and O3N2 parameters provided acceptable results for objects with 12+log(O/H)>8.0.
López- Sánchez & Esteban (2010) also found that empirical calibrations considering these indexes give results that are about 0.15 dex higher than the oxygen abundances derived via the T e -method. Despite this difference is similar to the uncertainties of oxygen abundances derived from the T e -method (e.g. Hägele et al. 2008; Kennicutt et al. 2003) , it seems to vary with the regime of metallicity (Dors et al. 2011 ). This can yield steeper oxygen gradients than the ones from the T e -method or erroneous bend in the slope of abundance gradients (Pilyugin 2003) . With the goal to compare O/H gradients derived using the N2 and O3N2 indexes with the ones obtained from the T e -method, we used data of H ii regions located along the disks of the spiral galaxies M 101 e NGC 2403 obtained by Kennicutt et al. (2003) and Garnett et al. (1997) , respectively. In Fig. 3 these gradients are shown, where we can see gradients derived from the indexes are somewhat shallower than the ones from T e -method. Scarano et al. (2011) and Bresolin et al. (2012) pointed out that gradients are less affected by uncertainties in oxygen estimations yielded by calibration of strong emission-lines.
However, it can be seen in Fig. 3 that the value of the O/H extrapolated for the central region of the galaxies (R = 0), obtained using different methods, can differ by until 0.4 dex. This difference is higher than the uncertainty attributed to the O/H estimations using strong emission-line calibrations (Kewley & Ellison 2008) . Similar results were found by Bresolin (2011) comparing the oxygen gradient for NGC 4258 using theoretical calibrations by McGaugh (1991) and empirical ones by Pilyugin & Thuan (2005) . The latter provides results essentially in consonance with those obtained from the T e -method (see also Pilyugin et al. 2012 ).
RESULTS
In Figs. 4-11 the oxygen abundance determinations along the disks of the galaxies of our sample, obtained using Eqs. 1 and 2, and linear regression fits to these data are presented.
In Table 4 derived for 11 isolated spiral galaxies by Rupke et al. (2010b) . Sánchez et al. (2014) , using the CALIFA data survey, presented a study of galaxies with different interaction stages in order to study the effect on the abundance gradient. This study has a stronger statistical significance than the one in previous studies. Sánchez et al. (2014) showed the distribution of slopes of the abundance gradients derived for the different classes based on the interaction stages. From this analysis, Sánchez et al. (2014) found that galaxies with not evidence of interaction have an average value for the gradient of −0.11 dex/r e and objects with evidence for early or advanced interactions have a slope of −0.05 dex/r e , being r e the disk effective radius. This result confirms the our findings and the ones obtained by Kewley et al. (2010) .
In what follows, the results obtained for each system are discussed separately.
AM 1054-325
This system is composed by two galaxies, one main galaxy namely AM 1054A and other
we found (see Paper I) that almost all H ii regions located in the disk of AM 1054A have emission lines excited by shock gas. Therefore, abundance determinations was not performed for this object since shocks alter the ionization in a way that the abundance calibrators can not be used due to they are calibrated for H ii regions dominated by photoionization by young stars.
In Fig. 4 and O3N2 indexes, respectively. AM 1054B is the only object in our sample for which both estimations of the central oxygen abundances are not in agreement among themselves within the errors (see Table 4 ). However, as can be seen in Fig. 4 , the slopes were obtained using few points. Hence, the gradient determination is highly uncertain, although the current data indicate a flat O/H distribution. Table 4 .
AM 1219-430
This system is composed by the main galaxy AM 1219A and a secondary galaxy, AM 1219B.
Since it was not possible to measure the [O iii]λ 5007 emission line with enough S/N in our spectrum of AM 1219B, for this object O/H was estimated only using N2. We corrected by inclination the galactocentric distances for the main galaxy AM 1219A considering i =50
• .
In Fig. 5 the O/H distribution in both galaxies are shown. For AM 1219B we derived a slope +0.10±0.18 and a central oxygen abundance of 8.89±0.04 dex. Such as for AM 1054B, the slope for AM 1219B was derived with few points (and with a large dispersion), which does the result highly uncertain. For AM 1219A the estimated oxygen gradient slopes are indexes are −0.64 ± 0.05 and −0.21 ± 0.05, respectively. For the outer region (R/R 25 > 0.5 ), the slopes are +0.20 ± 0.11 and +0.16 ± 0.11 using O3N2 and N2, respectively. 
AM 1256-433
As was reported in Paper I, the AM 1256-433 system is composed by three galaxies and we only observed the AM 1256-433B component. For this object, the galactocentric distance measurements were corrected by inclination considering i =77
• . In Fig. 6 the O/H distribution via the N2 and O3N2 indexes are shown. We obtained gradient slopes of −0.85 ± 0.06 and −0.71 ± 0.06 for these indexes, respectively, with a central 12+log(O/H) value of ∼ 8.7
dex. Interestingly, we can note a steeper oxygen gradient for R/R 25 < 0.27 than the one obtained for the outer regions. The slopes of the abundance gradient in the inner disk considering the N2 and O3N2 indexes are −0.78 ± 0.13 and −0.93 ± 0.07. For the outer disk (R/R 25 > 0.27) we derived for N2 and O3N2 indexes the slopes −0.55 ± 0.10 and −0.30 ± 0.08, respectively. The slopes of the global fits to the abundance estimations are dominated by the values of the outer regions of the galaxy, and they are slightly steeper than the ones obtained only considering these outer regions.
AM 2030-303
This system is composed by three galaxies, a main galaxy AM 2030A (ESO 463-IG 003 NED01), the ESO 463-IG 003 NED02 and ESO 463-IG 003 NED03. These last two objects
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AM 2229-735
We obtained the O/H abundance distributions only for the main galaxy of the system AM 2229-735, namely AM 2229A and these are shown in Fig. 9 . Galactocentric distances in this object were corrected by inclination considering i =48 
AM 2306-721
This pair is composed by a main galaxy AM 2306A e a companion galaxy AM 2306B. The O/H gradient (see Fig. 10 ) was determined only for the main galaxy AM 2306A because, for its companion, AM 2306B, the presence of gas shock excitation along the disk was found (see Paper I). We found by using the N2 index a slope of −0.40±0.05 and a central value 12+log(O/H)=8.81±0.02 dex. Using the O3N2 index the values −0.57±0.06 and 8.83±0.02 dex were found.
AM 2322-821
In Fig. 11 the O/H distributions along the disk of the pair of galaxies AM 2322A and AM 2322B are shown. For AM 2322A a correction for inclination was performed considering i =20
• . For AM 2322A we obtained by using the N2 index a slope of −0.17 ± 0.01 and a (ii) Kewley et al. (2010) selected 5 sets of close pairs with separation between 15-25 kpc from the sample of Barton et al. (2000) and obtained spectra for 12-40 star-forming regions in 8 of the close pair galaxies with the Keck Low-Resolution Imaging Spectrograph.
This work was the first systematic investigation about metallicity gradients in close pairs.
Kewley et al. (2010) found that the metallicity gradients in their sample are significantly shallower than gradients in isolated spiral galaxies. They used a theoretical calibration be-
emission-line ratio and the metallicity. (iii) Krabbe et al. (2011) obtained spectroscopic data of the two components (A and B) of the system AM 2322-821 with the Gemini/GMOS. The oxygen gradient was derived following the same procedure than in Krabbe et al. (2008) and a flat oxygen gradient was derived for both galaxies.
(iv) Bresolin et al. (2012) , who used the Focal Optical Reducer and Spectrograph (FORS2) attached to the Very Large Telescope, obtained optical spectroscopy of H ii regions belonging to NGC 1512. This galaxy has a companion, NGC 1510, separated by about 13.8 kpc. A flatten radial abundance gradient was also obtained by using several calibrations based on strong lines, as well as some oxygen abundance determinations using the T e -method. Interaction effects on galaxy pairs with Gemini/GMOS-II: Oxygen abundance gradients 21
From the literature summarized above it can be seen that oxygen gradients have been determined for close pairs or mergers systems mainly using different strong emission-line calibrations and some few determinations using the T e -method. In this paper, we performed a new determination of the O/H gradients for the galaxies AM 2306A and AM 2322A-B previously studied by Krabbe et al. (2008 Krabbe et al. ( , 2011 and presented an analysis of eight more galaxies in close pairs. In Fig. 12 the oxygen gradients from N2 derived for our sample, for the galaxies in the pairs from the literature cited above, and for four isolated ones, also from the literature, are shown. We can see that the oxygen gradients derived for the objects in our sample are shallower than the ones in isolated spirals. Although most of the slopes of these gradients are in consonance with the ones obtained by Kewley et al. (2010) , we found lower O/H abundances for the central parts of the galaxies. This is due to the oxygen abundance estimations via theoretical calibrations, such as the one used by Kewley et al. (2010) , yield higher values than the ones from calibrations based on oxygen estimations via T e -method (see, for example, Dors & Copetti 2005) . Krabbe et al. (2008) , Kewley et al. (2010) and most recently, Sánchez et al. (2014) , interpreted the absence of abundance gradient in interacting galaxies as being due to the mixing produced by low-metallicity gas from the outer parts with the metal-rich gas of the centre of the galaxy. Here we confirmed this result by increasing the sample of objects.
As we pointed out in Sect. 4, a flattening in the oxygen gradient was found in the outer part of AM 1256B from R/R 25 ≈ 0.35 (R ≈ 8.5 kpc), AM 1219A from R/R 25 ≈ 0.5 (R ≈ 7.6 kpc) and AM 2030B from R/R 25 ≈ 0.2 (R ≈ 2.7 kpc). In the case of AM 1219A
and AM 1256B the inner gradients have negative slopes while AM 2030B presents a positive inner gradient. In contrast, AM 2030A has a positive-slope outer gradient while the inner one is almost compatible with a flat behaviour, with the break at about R/R 25 ≈ 0.3 (R ≈ 5 kpc). However, if we take into account the errors in the measurements, in the latter case the slope of the outer gradient is also compatible with zero, although due to the low number of H ii regions in the outer zone we are not able to give a conclusion. The flattening in the oxygen gradients in the outer part were also found for either individual galaxies Torres-Flores et al. 2014; Bresolin et al. 2012; Marino et al. 2012; Miralles-Caballero et al. 2014; Martin & Roy 1994; Zahid & Bresolin 2011; Bresolin et the flattening of the oxygen abundance gradients at a given galactocentric distance. (i) The pumping out effect of corotation, which produces gas flows in opposite directions on the two sides of the resonance, yielding a minimum metallicity (Scarano & Lépine 2013) and SFR (Mishurov et al. 2002) .
(ii) A decrease of the star-formation efficiency as proposed by Esteban et al. (2013) . (iii) The accretion of pristine gas (Marino et al. 2012; Sánchez et al. 2014 ). (iv) The bar presence (e.g. Zaritsky et al. 1994; Martin & Roy 1994) . The data in our sample only allow us to investigate the bar presence and the star formation rate along the galactic disks. Inspection in the GMOS-S r ′ acquisition images of AM 1256B, AM 1219A, AM 2030A and AM 2030B do not reveal the presence of any bar. Moreover, Sánchez et al.
Interaction effects on galaxy pairs with Gemini/GMOS-II: Oxygen abundance gradients 23 (2014), investigated the effects of bars in the abundance gradients for the objects observed in the CALIFA survey. Sánchez et al. (2014) did not found differences in statistical terms between the slope of the abundance gradient for barred galaxies and the one for other objects. Therefore, we excluded the bar presence as the explanation for the flattening found in these four interacting galaxies of our sample.
To investigate if there is a minimum of SFR at the break region, we used the Hα flux measured in our observation and the relation given by Kennicutt (1998) SFR(M ⊙ /yr) = 7.9 × 10 −42 L(Hα)(erg/s).
Since the absolute flux of Hα was not obtained, our SFR values must be interpreted as a relative estimation and the present analysis is only useful to study the behavior of SFR along the AM 1256B, AM 1219A, AM 2030A and AM 2030B disks. In Fig. 13 the SFR versus R/R 25 for the galaxies above are shown, the inner region where the steeper gradient was found is indicated. For two objects, AM 1219A and AM 2030B, we can see that the SFR minimum values are located very close to the regions where the oxygen gradient breaks, in agreement with Esteban et al. (2013) . Only for the former we also found a minimum in the estimated metallicities indicating that this break zone could be associated with a corotation radius, as pointed out by Mishurov et al. (2002) . For the other two objects, AM 1256B and AM 2030A, the breaks in the abundance gradients are located very close to the SFR maximum.
Another important issue is the behavior of the ionization parameter U with the metallicity. Basically, U represents the dimensionless ratio of the ionizing photon density to the electron density and it is defined as U = Q ion /4πR 2 in nc, where Q ion is the number of hydrogen ionizing photons emitted per second by the ionizing source, R in is the distance from the ionization source to the inner surface of the ionized gas cloud (in cm), n is the particle density (in cm −3 ), and c is the speed of light. Therefore, due to the gas flow along the disk of interacting galaxies yield high values of electron density when compared to the ones found in isolated star-forming regions (Paper I), it is expected to find low U values in the H ii regions located in our sample. To verify that, we used the spectroscopic data presented in Table 3 and the relation log U = −1.66 (±0.06) × S2 − 4.13 (±0.07), our sample, for H ii regions in the interacting galaxy NGC 1512 observed by Bresolin et al. (2012) as well as estimations for star-forming regions in isolated galaxies obtained using the same calibrations and the data compiled by Dors et al. (2011) . Also, the CALIFA data (Sánchez et al. 2012) for about 300 galaxies of any morphological type are included in this analysis. It can be seen that H ii regions located in interacting galaxies do not present the lowest U values. However, there is a clear correlation indicating that the highest abundances are found in those regions of galaxies with lower ionization strength (see also Freitas-Lemes et al.
2013
; Pérez-Montero 2014). In fact, H ii regions located in the center of galaxies are more evolved (from their Hα equivalent with) than the ones located in the outersticks regions, as pointed by Sánchez et al. (2012) , having lower ionization strengths and higher, respectively. Figure 14 . Ionization parameter U vs. the oxygen abundance of H ii regions belonging to spiral galaxies from the CALIFA survey, isolated galaxies (data taken from Dors et al. 2011 ), NGC 1512 (Bresolin et al. 2012 ), and our sample as indicated. Estimations of O/H and U were obtained using Eqs. 1 and 4, respectively.
CONCLUSIONS
We presented an observational study about the oxygen gradient abundance in interacting galaxies. Long-slit spectra in the range 4400-7300Å were obtained with the Gemini MultiObject Spectrograph at Gemini South (GMOS) for eleven galaxies in eight close pairs.
Spatial profiles of oxygen abundance (used as metallicity tracer) in the gaseous phase along galaxy disks were obtained using calibrations based on strong emission-lines (N2 and O3N2).
We found oxygen gradients significantly flatter for all galaxies in the close pairs of our sample than the ones found in isolated spiral galaxies. For four objects of our sample, AM 1219A, AM 1256B, AM 2030A and AM 2030B we found a clear break in the oxygen abundance at galactocentric distances R/R 25 of about 0.5, 0.35, 0.3, 0.2, respectively. For two objects, AM 1219A and AM 1256B, we found negative slopes for the inner gradients, and for AM 2030B we found a positive one. In all these three cases they show a flatter behaviour to the outskirts of the galaxies. In the case of AM 2030A, we found a positiveslope outer gradient while the inner one is almost compatible with a flat behaviour. This result is not concluding due to the small number of measured H ii regions mainly for the outer part. We found a decrease of star formation efficiency in the zone that corresponds to the oxygen abundance gradient break for AM 1219A and AM 2030B. Moreover, in the case of AM 1219A we also found a minimum in the estimated metallicities indicating that this break zone could be associated with a corotation radius. For the other two galaxies that present a gradient break, AM 1256B and AM 2030A, we found a maximum for the SFR but not an extreme oxygen abundance value. It must be noted that for all these four interacting systems the extreme SFR values are located very close to the oxygen gradient break zones.
The flattening in the oxygen abundance gradients could be interpreted as being a chemical enrichment due to induced star formation by gas flows along the disks. We have found that
H ii regions located in close pairs of galaxies follow the same relation between the ionization parameter and the oxygen abundance as those regions in isolated galaxies.
